Functional variants of the angiotensinogen gene determine antihypertensive responses to angiotensin-converting enzyme inhibitors in subjects of African origin.
To determine whether the response to angiotensin-converting enzyme inhibitor (ACEI) monotherapy in subjects of African origin is determined by genetic variants within the angiotensinogen (AGT) gene. A total of 194 hypertensive patients of African ancestry were recruited from district clinics in Johannesburg, South Africa. Eighty patients received open-label ACEI (enalapril or lisinopril) monotherapy, and 114 open-label calcium antagonist (nifedipine) as a drug class comparator. Twenty-four hour ambulatory blood pressure (ABP) monitoring was performed at baseline (off medication) and after 2 months of therapy. DNA was analysed for functional variants (-217G-->A and -20A-->C) of the AGT gene. The impact of genotype on ABP responses to ACEI monotherapy or calcium antagonists; and on plasma aldosterone and renin levels after ACEI monotherapy was assessed. Adjusting for baseline ABP and type of ACEI in the ACEI-treated group, the -217G-->A variant predicted ABP responses to ACEI (n = 77; P < 0.01), but not to nifedipine (n = 108). ACEI in patients with the AA genotype of the -217G-->A variant failed to elicit an antihypertensive response [change in ABP, mmHg: systolic blood pressure (SBP) +0.84 +/- 2.89, P = 0.78; diastolic blood pressure (DBP) -0.47 +/- 1.74, P = 0.79]. In contrast, those patients with at least one copy of the -217G allele developed a 7.23 +/- 1.55 and 5.38 +/- 1.12 mmHg decrease (P < 0.0001) in SBP and DBP, respectively, after ACEI administration. Similarly, the -20A-->C variant predicted ABP responses to ACEI monotherapy (P < 0.01) but not to nifedipine. Moreover, patients who were AA genotype for both variants failed to develop an antihypertensive response to ACEI (change in ABP, mmHg: SBP +1.06 +/- 3.05, P = 0.73; DBP -0.39 +/- 1.83, P = 0.83); whereas patients with at least one copy of both the -217G and the -20C allele developed substantial decreases in ABP (change in ABP, mmHg: SBP -14.08 +/- 3.72, P < 0.0001; DBP -9.62 +/- 2.74, P < 0.0001). Patients with at least one copy of the -217G allele demonstrated a significant reduction in the aldosterone-to-renin ratio (-0.098 +/- 0.035, P < 0.01), whereas in those patients who were -217AA genotype the ratio was unchanged (-0.03 +/- 0.16, P = 0.85). Functional variants of the AGT gene contribute to the variability of antihypertensive responses to ACEI monotherapy in individuals of African ancestry, with genotype determining whether or not responses occur.